wo 2004/079762 



PCT/IB2004/000549 



Having described a preferred embodiment of the invention, the following is 

claimed: 

A method for bonding oathode components of an tube together, the 
method comprising: 

providing a support ami comprising a first metal; 

providing a ceiamic insulator having a firet metalized surface; 

assembling a sandwich stn,cture Including the support an^ and ceramic 
^nsulator by placing a first member of filler material between the support am, and 
the first metalized surface of the ceramic insulator, the first member of filler 
material comprises at least a second metal wherein a first alloy system comprising 
the first and second metals Includes an alloy minimum point percentage 
coinposition of the first and second metals having a first alloy system minimum 
melt, ng pent for the alloy minimum point percentage composition that is lower than 
both of the melting point of the first metal and second metal; 

heating the assembled sandwich star cture causing diffusion between the 
first metal and second metal therobyfbm,ing a va^lng percentage composition of 
*6 fl^ and second metals of the first alloy system across a bonding region, the 
bondrng region having at least one diffusion layer having the alloy minimum point 
percentage composition of the first and second metals, the heating of the 
assernbled sandwich structure continuing to a bonding temperaturo of at least the 
first alloy system minimum meltrng point and holding the sandwich structuro at the 
bondrng temperature ibr a desired period of time to melt a deslr«d portion of the 
bondrng region comprising at least the alloy minimum point perx=entage 
composition of the first and second metals; and 

allowing the assembled sandwich structure to cool to a steady state 
temperature below first alloy system minimum meltrng point temper^turo. 

The methodof Claim 1 wherein the bonding temperature is above the first 
a«oy minimum melflng point and is below both of the melting point of the flnrt metal 
and second metal. 

3. The method of claim 1 wherein the member of filler material Includes a thW 
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metal difle^n. from the first and seco^l metals and the second metal Is plated on 
opposite sides of the thW metal. 

4. The method of claim 3 wherein the second and third metal are diffusible to 
form a second alloy system different than the first alloy system and the second 
alloy system includes an alloy minimum point percentage composition of the 
second and third metals having a second alloy system minimum melting point for 
the alloy minimum point percentage composition that Is lower than both of the 
melting point of the third metal and second metal. 

5. The method of claim 4 wherein the bonding temperature is at least the 
melting point for at least one of the first alloy system minimum melting point and 
the second alloy system minimum melting point. 

6. The method of claim 3 wherein the first metal is nickel. 

7. The method of claim 6 wherein the second metal is gold and the thirti metal 
IS copper. 

8. The method of claim 1 wherein the metallzed layer of the ceramic 
comprises nickel. 

9. The method of claim 1 wherein the ceramic Insulator has an opposite facing 
second metallized surface and the first and second metalized surfaces comprise a 
desired amount of the first metal. 

10. The method of claim 9 comprising placing a second member of filler 
material comprising the at least a second metal between the second metallized 
surface of the ceramic Insulator and at least one cathode cup component 
comprising the first metal. 

11. The method of claim 2 wherein the bonding temperature is approximately 
the minimum melting point of the alloy system. 

12. An x-ray tube cathode assembly comprising: 
a support arm comprising a fij^t metal; 

a ceramic Insulator having a first metalized surface wherein the metalized 
suri'aces comprise a desired amount of the first metal; 
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a first member of filler material in contact with the support arm and the first 
metalfzed surface of the ceramic Insulator, the first member of filler material 
comprising at least a second metal wherein a first alloy system comprising the first 
and second metals includes an alloy minimum point percentage composition of the 
first and second metals having a first alloy system minimum melting point for the 
alloy minimum point percentage composition that is lower than both of the melting 
point of the first metal and second metal; 

a bonding region resulting from heating the cathode assembly causing 
diffusion bonding to proceed, the bonding region having a layer of alloy comprising 
the minimum point percentage composition, the heating of the cathode assembly 
continuing to a bonding temperature of at least the first alloy system minimum 
melting point and holding at that temperature for a desired period of time. 

13. The x-ray tube cathode assembly of claim 12 wherein the bonding 
temperature Is above the first alloy minimum melting point and is below both of the 
melting point of the first metal and second metal. 

14. The x-ray tube cathode assembly of claim 12 wherein the member of filler 
material Includes a third metal difl^erent from the first and second metals and the 
second metal is plated on opposite sides of the third metal. 

15. The x-ray tube cathode assembly of claim 14 wherein the second and third 
metal are diffusible to form a second alloy system different than the first alloy 
system and the second alloy system includes an alloy minimum point percentage 
composition of the second and third metals having a second alloy system 
minimum melting point for the alloy minimum point percentage composition that Is 
lower than both of the melting point of the third metal and second metal. 

16. The x-ray tube cathode assembly of claim 15 wherein the bonding 
temperature Is at least the melting point for at least one of the first alloy system 
minimum melting point and the second alloy system minimum melting point. 

1 7. The x-ray tube cathode assembly of claim 14 wherein the first metal is 
nickel. 

18. The x-ray tube catiiode assembly of daim 17 wherein the second metal is 
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gold and the third metal Is copper. 

19. The x-ray tube cathode assembly of olalm 12 wherein ihe metalized layer of 

the ceramic comprises nickel. 

20. The x-r^y tube cathode assembly of claim 12 wherein the ceramic insulator 
has an opposite facing second metallized surface and the first and second 
metalized surfaces comprise a desired amount of the first metal. 

21. The x-ray tube cathode assembly of daim 20 comprising placing a second 
member of filler material comprising the at least a second metal between^ the 
second metallized surface of the ceramic insulator and at least one cathode cup 
component comprising the first metal. 

22. The x-ray tube cathode assembly of claim 13 wherein the bonding 
temperature is approximately the minimum melting point of the alloy system. 

23. An x-ray tube cathode assembly comprising: 

a support ami comprising a sufficient amount of a first metal for diffusion 
bonding with a different second metal to form a first alloy system; 
a ceramic insulator having a first metallized suri^ace; and 
means for securing the support ami to the ceramic Insulator, the means for 
securing comprising a metal sheet comprising a third metal, the metal sheet plated 
on each side with the second metal, the third metal a different metal than either of 
the first and second metals, the means for securing disposed at an interface 
between a first surface of the support ami and the first metallized surface of the 
ceramic insulator, wherein a portion of the first alloy system including a percentage 
composition of the first and second metals that has a minimum melting point that is 
lower than both of the melting point of the first metal and second metal. 
24. The x-ray tube cathode assembly of claim 23 wherein the second and third 
metal are diffusible to form a second alloy system different than the first alloy 
system and the second alloy system includes an alloy minimum point percentage 
composition of the second and third metals having a second alloy system 
minimum melting point for the alloy minimum point percentage composition that is 
lower than both of the melting point of the third metal and second metal. 
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25. The x-nay tube cathode assembly of claim 23 wherein the fi,^, metal is 
njcKei. 

""^"'^ " ^ ^'^>" «e~nd metal Is 
gold and the third metal Is copper. merairs 

27. The x-ray tube cathode assembly of claim 23 wherein the metalized layer of 
the ceramic comprises nickel. 

28. An X-ray tube comprising: 
an evacuated envelope; 

an anode assembly located within the evacuated envelope; and 

a cathode assembly located within the envelope In operative .elationship to 
the anode assemble, the cathode assembly comprising: 

a support am, comprising a sufficient amount of a first metal for 
diffusion bonding with a different second metal; 

a ceramic insulator having a first metallized surface and an opposite 
facing second metallized surface; and 

means for securing the support arm to the ceramic insulator the 
nneans for securing comprising a metal sheet comprising a third metal, the metal 
Sheet plated on each side with the second metal, the thW metal a differant metal 
than either of the flrst and second metals, the means for securing disposed at an 
interface between a first surface of the support am, and the fii^ metallized surface 
of the ceramic Insulator, wheram a portion of an alloy Including «,e first and second 
metal comprises a percentage composition of the first and second metals that has 
a minimum melting point for the percentage composWon that Is lowerthan both of 
the melting point of the first metal and second metal. 

29 The X-my tube of claim 28 wherein the second and thim metal are diffusible 
to fom, a second alloy system diffeient than the first alloy system and the second 
alloy system includes an alloy minimum point peix»ntage composition of the 
second and third metals having a second alloy system minimum melting point for 
the alloy minimum point percentage composition that is lower than both of the 
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melting point of tlie third metal and second metal. 

30. The X-ray tube of claim 28 wherein the firet metal Is nickel. 

31 . The X-ray tube of daim 28 wherein the second metal Is gold and the third 
metal is copper. 

32. The X-ray tube of claim 28 wherein the metallzed layer of the ceramic 
comprises nickel. 

33. The X-ray tube of claim 28 wherein the first and second metalized surfaces 
of the ceramic Insulator comprise a desired amount of the first metal. 

34. The X-ray tube of claim 28 comprising a second means for securing 
between the second metallized surface of the ceramic insulator and at least one 
cathode cup. 
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